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1. Introduction
At RAN2#99bis, RAN2 discussed L2/3 capability issues and agreed that “The table (without conclusion, i.e. “X”, and possibly with some table format change) is to be maintained by the spec rapporteur and updated according to the related discussion and decision.” Also it was agreed to continue this discussion via the following email discussion. 
[99bis#27][NR] L2/3 capabilities (Intel)
	Progress the L2/3 capability table from email discussion#25. Aim to progress which features are baseline, which need IOT or capability bits, etc
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2017-11-09
2. Discussion
[bookmark: Proposal_Pattern_Length]The attached excel file shows L2/3 features for EN-DC operations, which was provided by R2-1710632 at RAN2#99bis. Initial mark “X” on mandatory feature w/o IOT indication, mandatory feature with IOT indication, conditional mandatory feature and optional feature with capability indication have been removed in this excel file. Instead, companies are encouraged to provide inputs on them. Note the status of LTE for the same/similar feature is included for the reference. 
Q1: Companies are encouraged to provide inputs if the indicated NR feature should be mandatory or optional, and if optional, what the consequence would be if NW is not informed. 
Q2: Companies are encouraged to provide if IOT indication is needed for the feature you assume as mandatory.
Q3: Companies are encouraged to provide if it should be conditional for the feature you assume as mandatory. 
Q4: Companies are encouraged to provide for additional comments (e.g. if features should be grouped to one, etc.).
Q5: Companies are encouraged to provide the additional features that missed here and the inputs on Q1 – Q4.

3. Conclusion
Back to the LTE Rel-8 time if all operators and network vendors guaranteed to implement and test mandatory feature with UEs at initial LTE system, that feature didn’t need any IOT bit. Otherwise, IOT bit was introduced and the UE vendors set IOT bit as TRUE when tested at least with two network vendors. It was identified if there were at least two network vendors’ commitments for IOT chance. 
[Proposal1]: RAN2 is asked to discuss the principle on the need of IOT bit.

With the companies’ inputs on the preference and the above principle, RAN2 is asked to discuss the following proposals: 
[Proposal2]: Mandatory features w/o IOT bit (not to be captured in the specification but to track the agreements):
	
	Feature List

	MAC
	RA procedure on PCell
UE initiated RA procedure
UE initiated RA for beam recovery
NW initiated RA procedure (i.e. based on PDCCH)
Support of ssb-Threshold and/or association between preambles/PRACH occasion and SS block
Preamble grouping
UL TA maintenance
HARQ operation for DL and UL
LCH Prioritization
Prioritized bit rate
Multiplexing
SR with single SR configuration
BSR
PHR
8bits L field
16bits L field

	RLC
	RLC TM
RLC AM (with 18bits SN)*
SDU discard

Note1: No separate feature is considered on t-PollRetransmit, t-Reassembly and t-StatusProhibit.

	PDCP
	(de)Ciphering on DRB/SRB
Integrity protection on SRB
Timer based SDU discard
Re-ordering and in-order delivery
Status reporting
Duplicate discarding
18bits SN

	EN-DC Procedure
	MCG DRB (with LTE PDCP)
Joint processing on the combined RRC messages
SN addition, modification and release via RRC connection reconfiguration
Failure handling (including both MN and SN)
DL NR PDCP bearer with MCG only RLC/MAC configuration (Unified MCG bearer)
DL NR PDCP bearer with SCG only RLC/MAC configuration (unified SCG bearer)
Number of supported MCG, SCG, or split bearers*
Direct SN addition and SCG DRB setup at first RRC reconfiguration after RRC connection setup
NR SS based measurement configuration and measurement

Note 2: The number of bearers is [TBD]



[Proposal3]: Conditional mandatory features:  
	
	Feature List
	Conditional

	MAC
	RA Procedure on PSCell
Multiple TA maintenance
	If EN-DC is supported
If EN-DC is supported

	EN-DC Procedure
	Supported NR PDCP bearer type changes
	If NR PDCP bearer types are supported



[Proposal4a]: Candidate features as mandatory with IOT bit (if multiple companies consider the need of IOT bit):
	
	Feature List

	RLC
	RLC AM (with 12bits SN)
RLC UM (with 6bits SN)
RLC UM (with 12bits SN)

	PDCP
	12bits SN

	EN-DC Procedure
	NR measurements and reporting   (at least periodical reporting) in LTE connected mode
Measurement reporting event B1 for NR in LTE connected
NR intra-F and inter-F measurements and reporting (at least periodical reporting)
NR measurement reporting for event A series



[Proposal4b]: To discuss further subdivided IOT bits if proposal3a is agreeable: 
	
	Feature List

	EN-DC Procedure
	Measurement reporting event B1 for NR in LTE connected
· Separate IOT bit for mmWave and sub6
NR intra-F and inter-F measurements and reporting (at least periodical reporting)
· Separate IOT bit for intra-F and inter-F measurement and reporting
NR measurement reporting for event A series
· Separate IOT bit for more break-up events



[Proposal5]: Candidate features as optional (if multiple companies consider optional capability): 
	
	Feature List

	MAC
	skipUplinkTxDynamic
SR with multiple SR configurations (number of supported SR configurations)
logicalChannelSR-ProhibitTimer
Short DRX cycle
SPS type1
SPS type2
Number of SPS configurations/activations per cell group
Multiple UL TA maintenance for NR-CA

	PDCP
	Integrity protection on DRB*
ROHC Profiles
Max number of ROHC context sessions
drb-ContinueROHC
UL only ROHC
Out-of-order delivery

Note1: It is questionable if integrity protection on DRB needs to be considered for EN-DC.

	EN-DC Procedure
	Split SRB 1/2 with UL TX on MCG
Split SRB 1/2 with UL TX on SCG*
Split DRB with UL TX on both MCG and SCG
SRB3
DL NR PDCP bearer with MCG and SCG RLC/MAC configurations (unified split bearer)
SSTD measurements

Note2: It is questionable if split SRB1/2 with UL TX on SCG needs to be considered for EN-DC.



[Proposal6]: Candidate features as either optional or mandatory with IOT bit (if companies are distributed for optional and mandatory with IOT bit): 
	
	Feature List

	MAC
	RA Procedure on SCell
[bookmark: _GoBack]LCP restriction
DRX with long cycle (with DRX command and long DRX command MAC CE)



[Proposal7]: Candidate features to be decided later due to need of other WG input or no need for Dec. 2017 version: 
	
	Feature List

	MAC
	NR DC, RA Procedure and multiple UL TA maintenance on PSCell for NR DC (Not part of Dec. 2017)
Multiple Msg1 transmissions in contention-free RA (Need of RAN1 input)
Number of parallel HARQ processes per HARQ entity (Need of RAN1 input)
TTI bundling / Slot aggregation (Need of RAN1 input)

	SDAP
	SDAP (Not part of Dec. 2017)
· Mapping between QoS flow and a DRB
· Reflective QoS flow (with marking QoS flow id in packet)
· In-order delivery during QoS remapping 

	EN-DC Procedure
	Split SRB 1/2 with UL TX on both MCG and SCG (Not part of Dec. 2017)
UL DC-based duplication for unified split bearer (Not part of Dec. 2017)
Max number of carriers across LTE and NR to be measured (Need of RAN4 input)
NR CSI-RS based measurement configuration and measurements (Need of RAN1 input)



During the email discussion, there was lack of inputs on whether the identified UE capability should be included into LTE UE capability, NR UE capability or MR-DC UE capability. Although a limited companies provided the inputs, it seems straightforward to include common L2/3 user plane related UE capabilities (i.e. MAC/RLC/SDAP capabilities) into NR UE capability. However PDCP capabilities may need to be signaled in both LTE UE capability and NR UE capability or in MRDC UE capability for unified bearers. Note in R2-1710325, it was agreed to add placeholder in LTE capabilities for NR PDCP capabilities. For other EN-DC procedure related L2/3 capabilities, RAN2 is asked to continue the discussion. 
[Proposal8]: MAC, RLC and SDAP capabilities are included in NR UE capability.
[Proposal9]: Discuss if PDCP capabilities are included in MRDC UE capability or both LTE and NR UE capability. 
[Proposal10]: Continue the discussion where to include each EN-DC procedure related L2/3 capabilities. 

Also note some new features were also raised during the email discussion. However it seems we need more discussion so it is proposed to continue the discussion on the additional features. 
[Proposal11]: Continue the discussion on the additional features
